Introduction
Skin cancers are the most common malignant tumors in Brazil and the United States, where they account for 20%-30% of neoplasms in Caucasians, 2%-4% in Asians, and 1%-2% in Blacks 1 . The worldwide incidence of non-melanoma skin cancer (basal cell carcinoma, squamous cell carcinoma, and Bowen's disease) has increased by 4%-8% per year since 1960 2 . Three million cases of non-melanoma skin cancer and 132 thousand melanomas are diagnosed worldwide each year 3 . In Brazil, the number of new cases of non-melanoma skin cancer in 2006 was estimated at 55,480 in men and 61,160 in women. These figures correspond to an estimated risk of 61 new cases per 100 thousand men and 65 per 100 thousand women 4 .
In Japan, since 1987, the Japanese Skin Cancer Society has studied the epidemiology of malignant skin tumors. A recent national survey by this society showed a higher prevalence of basal cell carcinoma in the Japanese population and a non-melanoma skin cancer incidence of 1.2 to 5.4 per 100 thousand inhabitants 5, 6, 7 .
Since Caucasians have a lower concentration of melanin in the skin, they are more susceptible to skin damage from sun exposure. Melanin promotes the absorption of UVA and UVB rays, reducing the unwanted effects of solar radiation in this spectrum of the wavelength, responsible for the genesis of precancerous and malignant skin lesions.
Actinic keratosis is a precancerous lesion with a 0.1%-20% conversion rate to squamous cell carcinoma 8, 9, 10 . It occurs mainly in Caucasians that are chronically exposed to solar radiation and identifies groups at risk of developing skin cancer. Non-melanoma skin cancer is 70 times more frequent in individuals with light skin 1 . Facilitating factors in the development of actinic keratoses and non-melanoma skin cancer are genetically determined. Other risk factors are immunosuppression and certain genetic disorders like xeroderma pigmentosum.
Highly prevalent benign skin lesions such as solar melanosis, leukoderma punctatum, and solar elastosis also express actinic damage, and just as malignant skin lesions, they are more frequent in Caucasians. Chronic sun exposure in individuals with more skin pigment, as in Blacks and Asians, can also cause solar melanosis, leukoderma punctatum, actinic keratosis, and occasionally skin cancer.
Epidemiological studies of actinic skin alterations in Asian and African descendants are poorly documented. Inconsistent recording of positive cases, together with low prevalence, hinder real estimates of their incidence.
Non-Caucasians represent 30% of the United States population, and the Asian-descendant population in the Americas is estimated to increase by 36% in the coming years 11 . In Brazil, of the total population of 169 million, 762 thousand are Asian-descendant and another 735 thousand are indigenous (Instituto Brasileiro de Geografia e Estatística. Censo Demográfico de 2000. http:// www.ibge.gov.br). Brazil has the world's largest contingent of Japanese immigrants (and their descendants), and 70% of them live in the State of São Paulo 12 . The prevalence of actinic keratosis and non-melanoma skin cancer in Japanese-Brazilians is unknown.
The Japanese migratory movement to Brazil lasted from 1908 to the early 1960s, and the city of Bauru, São Paulo State, is home to an important part of this community. Bauru is located at latitude 22° South, with an average temperature of 26.3°C in January and 19°C in July. The urban population totals 310,442, with another 5,622 living in the countryside (Instituto Brasileiro de Geografia e Estatística. Censo Demográfico de 2000. http://www.ibge.gov.br). The city has 3 thousand Japanese-Brazilians; the majority live inside the city limits, but many have farmed in the past for varying periods of time 12 .
The aim of this study was to assess the prevalence of actinic keratoses and non-melanoma skin cancer in Japanese-Brazilians over 30 years of age, including first-generation (born in Japan) and second-generation (children of the former), without miscegenation, living in the city of Bauru in the year 2006.
Method
This cross-sectional epidemiological study used data from the third phase of the study conducted by the Japanese-Brazilian Diabetes Study Group in the same community.
The population was identified through a 1997 demographic survey of the Japanese-Brazilian community in the city of Bauru. At the time, 1,751 first and second-generation individuals older than 30 years were located. Of these, 1,330 participated in the second phase of the study conducted by the Japanese-Brazilian Diabetes Study Group in the year 2000. In 2006, the 1,751 individuals were invited again through telephone calls, posters, and TV and radio ads, and 567 participants responded affirmatively to the invitation. In the third phase, in addition to the clinical examination, lab tests, nutritional assessment, and session with a physical therapist, a dermatological examination was included, which was announced to participants in advance, along with the invitation.
In the year 2006, these Japanese-Brazilians underwent a dermatological examination by two specialists, and suspicious lesions were submitted to biopsy and anatomopathological examination. Patients were examined in the outpatient clinic of the Sacred Heart University in Bauru. All the individuals voluntarily answered the questionnaire prepared by the examiners, which included the following information: identification, age, gender, generation, time living in Brazil, schooling, residential area (urban versus rural), time living in the rural area, occupation, leisure time activities, and personal or family history of skin cancer. The workup consisted of a thorough dermatological clinical examination, dermatoscopic examination of any suspicious pigmented lesions, photographic recording of skin alterations, and biopsy of premalignant and malignant lesions by the examiners themselves and anatomopathological analysis of the excised material at the Pathology Department, Botucatu School of Medicine, Universidade Estadual Paulista.
Statistical analysis
The data were expressed as the mean ± standard deviation for the quantitative variables and as number and percentage for the qualitative variables. Point prevalence of actinic keratosis was calculated using as the denominator the total number of individuals in the sample; the respective 95% confidence intervals (95%CI) were also calculated.
In the univariate analysis, the existence of associations with actinic keratosis was verified using the Student's t test for independent samples, chi-square, and odds ratio (OR). Multivariate analysis used an unconditional logistic regression model. The variables comprising the logistic model were those showing p < 0.20 in the univariate analysis; those that failed to present statistical significance (p < 0.05) were eliminated in stepwise fashion.
Data analysis used SPSS 12.0 for Windows (SPSS Inc., Chicago, USA).
Ethical aspects
The study was approved by the Institutional Review Board of the Federal University in São Paulo (CEP0862/05), with free informed consent obtained in writing from all the participants. The examiners were responsible for the clinical diagnosis of the various skin diseases, medical orientation, and adequate referral with an appropriate letter addressed to the health plan physicians or primary care clinic in the city of Bauru for those whose required dermatological follow-up.
Findings
The study sample included 567 first or secondgeneration Japanese-Brazilians over 30 years of age, without miscegenation, living in Bauru in the year 2006. Females comprised the majority (56.8%), and participants' mean age was 61.2 ± 11.4 years. Approximately 16% of these JapaneseBrazilians were first-generation, having lived in Brazil for more than 50 years. The vast majority lived inside the city limits (92.8%), but 56.4% had farmed or lived in the countryside for more than 10 years. Only 11.6% had less than a complete primary education, and 27.7% had university degrees.
Actinic keratosis was diagnosed in 76 patients [prevalence rate of 13.4% (95%CI: 10.7-16.5)], with mean age at onset of 68.9 ± 9.9 years. As shown in Table 1 , there was a higher prevalence of actinic keratosis among males, first-generation, those who had lived in the countryside for more than 20 years, and those with less schooling. Table 2 shows the final model obtained from the multivariate analysis for the presence of actinic keratosis, showing that age, gender, and time in the rural area were independently associated with actinic keratosis.
Prevalence of solar melanosis in JapaneseBrazilians living in Bauru was 73% (95%CI: In 82.9% of the Japanese-Brazilians that presented actinic keratosis, solar melanosis was also diagnosed in sun-exposed areas. Individuals with solar melanosis had a 1.9-fold risk of developing actinic keratosis. The association between actinic keratosis and leukoderma punctatum was not statistically significant (Table 3) .
No cases of squamous cell carcinoma or Bowen's disease were diagnosed in this study. A single case of solid basal cell carcinoma was detected, with pigmented scleroderma-like areas on the face. The patient was a 39-year-old second-generation female living in the urban area of Bauru, with no personal or family history of skin cancer and no history of extensive sun exposure.
Discussion
Racial differences in pigmentation do not depend on the number of melanocytes in the skin, but on their functional capacity. The cytoplasm of the melanocytes contains specialized organelles called melanosomes, the site for synthesis and deposition of melanin, a brown pigment that gives the skin its color 13 . Dark-skinned individuals show greater activity in the melanocytes, with more production and dispersion of melanin in the melanosomes. Meanwhile, Caucasians show reduced production of this pigment, and the melanosomes are smaller and are found grouped in the melanocytes 14 . This cell structure conformation provides high protection against ultraviolet rays in ethnic groups with darker skin. The epidermis of Black individuals shows 7.4% UVB and 17.5% UVA ray transmission, as compared to 24% and 55% in Caucasians, respectively. The minimum dose of solar radiation that produces skin erythema in Blacks is 6-33 higher than that needed to produce the same effect in Whites 1 .
Solar radiation causes an increase in the size of the melanocytes and melanosomes, stimulates tyrosinase activity (with increased melanin production), and acts as the principal risk factor for the development of precancerous and malignant skin lesions. UVA (wavelength 320-400nm) and UVB rays (280-320nm) are initiators and promoters of carcinogenesis, promote mutation of the p53 tumor suppressor gene, and also exert immunosuppressive action 9, 15 .
Proximity to the Equator, greater sun exposure, and farming are important factors in the genesis of precancerous and malignant lesions, which are more frequent in Caucasians since they have less skin pigment. Individual and genetic factors such as p53 mutation also act in Table 3 Distribution of solar melanosis and leukoderma punctatum according to presence or absence of actinic keratosis in Japanese- the etiopathogenesis. As identified in patients with xeroderma pigmentosum, a mutation was observed in codons 247-248 of the p53 gene in sun-exposed skin in 12% of Japanese that presented benign or malignant skin tumors and in 63.6% of Caucasian Australians 16 . This mutation was more frequent in individuals over 70 years of age with a positive personal history of premalignant or malignant skin lesions, and did not occur in unexposed areas. The p53 mutation can be considered a molecular marker of UV radiation and is genetically influenced, and there is speculation on its use as a predictive factor for skin cancer. As in Caucasians, an increase was observed in the incidence of premalignant and malignant skin lesions in Asians and Blacks. Destruction of the ozone layer, which absorbs part of the sunrays, is a contributing factor: a decrease of only 10% in the ozone layer results in an increase of 300 thousand cases of non-melanoma skin cancer 3 .
In Southeast Japan, where the intensity of UV rays is twice that of the Northeast region of the country, incidence of basal cell carcinoma and squamous cell carcinoma is six times higher 17, 18 . On the island of Kauai, in Hawaii, the incidence of non-melanoma skin cancer is 45 times higher in Japanese immigrants as compared to Japanese (in Japan) 7 . The predominance of farming in this immigrant community in Hawaii and proximity to the Equator (latitude 22°N) contribute to this high incidence 19, 20 .
Our study showed a single case of pigmented basal cell carcinoma located on a sun-exposed area in a relatively young female patient. Pigmented histology is the most frequently diagnosed type in Asians and Blacks, and 75% of cases are located on the head and neck 21, 22 . The present study did not find any cases of other nonmelanoma skin cancer like squamous cell carcinoma or Bowen's disease. The small case sample may explain this finding.
In Japan, prevalence of actinic keratosis is 0.76%-5% 19, 23, 24 . Actinic keratosis is 3.5 times more frequent in the Southeast of the country, which receives a higher dose of UV rays, and five times more frequent in Japanese fishermen as compared to farmers 25 . It occurs primarily in males and on sun-exposed areas. The JapaneseBrazilians from Bauru showed a 13.4% prevalence of actinic keratoses and earlier age at onset. Time living in the countryside and the predominance of farming in this Japanese-Brazilian community contributed to this high prevalence. Table 4 shows the prevalence of actinic keratosis in different studies of Japanese living in Okinawa (Ie Island) 19 and Kasai (central Japan) 24 and in Japanese-Brazilians in Bauru. The data cannot be compared, since the population samples are different, with distinct inclusion criteria. However, the table highlights the greater frequency of actinic keratoses in regions closer to the Equator.
In our study, Japanese-Brazilians with solar melanosis showed a 1.9-fold risk of developing actinic keratosis. History of sunburn with blistering in childhood and presence of more than six seborrheic keratoses in exposed areas were also associated with greater risk of developing actinic keratosis among Japanese in Kasai 24 .
Precancerous and malignant skin alterations are infrequent in Asians. The mortality rate for non-melanoma skin cancer is low in the Japanese population, but a 3.8% annual increase was observed in this population 26, 27 .
As compared to Japanese, Japanese-Brazilians present a higher risk of developing these skin Table 4 Prevalence of actinic keratoses in Japanese-Brazilians in Bauru, São Paulo, Brazil, and in Japanese in Kasai 19, 24 and Ie Island, Japan 23, 25 . alterations because they live in a tropical country with intense exposure to ultraviolet rays, and with a predominantly agricultural economy in some regions 28 . The Japanese-Brazilians of Bauru live in a city in the interior of São Paulo State, located at latitude 22° South, with high temperatures and farming as the predominant economic activity. These important risk factors help explain the high prevalence of actinic keratosis in this community. Asians require prolonged exposure to sunrays and high doses of ultraviolet radiation to induce actinic damage. Rural activities with greater sun exposure, proximity to the Equator, and extended time of residence in tropical countries may contribute to the increase in the incidence of these lesions in Japanese immigrants in Hawaii 7, 20 , and the same occurs with Japanese-Brazilians in Bauru. This study's goal was to alert health professionals to the high prevalence of actinic keratosis in Japanese-Brazilians. The study is unique in Brazil and highlights the importance of early diagnosis of premalignant signs and non-melanoma skin cancer in the country's Japanese community. 
Resumo

